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DESCRIPTION 
Photodetector 

Technical Field 

[0001] The present invention relates to a photodetector including a plurahty 
5 of photodiodes arranged. 
Background Art 

[0002] A photodetector is an c^paratus comprising a plurahty of photodiodes 
arranged one-dimensionally or two-dimensionally, and an integrating circuit 
including an anq)lifier and an integral c^adtance part, and may further 

10 conqm^ signal processing circuits subsequent thereto (see for example, 
j£^anese Patent Apphcation Laid-open Gazzete No. H9-270960). Wi&i this 
photodetector, electric charges of amounts that are in accordance with the 
intensities of light made incident onto the respective photodiodes are output by 
the photodiodes, these electric charges are accumulated in the integrating 

15 capacitance elements, and voltages that are in accordance with the amounts of 
the accumulated electric charges are ou^ut fix)m the integrating circuit. 
Based on the voltages output from the integrating circuit in accordance with 
the amounts of electric charges generated at &e plurahty of photodiodes 
respectively, the hght made incident onto a photodetection sur&ce, on which 

20 the plurahty of photodiodes are arranged, is detected. 
INsdosure of the Invention 

[0003] However, in performing photodetection by such a photodetector at 
high speed, the thermal noise generated at the amplifiers included in the 
integrating circuit becomes large and this fliermal noise causes degradation of 
25 the S/N ratio of photodetection. The thermal noise Vn of an amphfier is 
expressed by the following Equation: 
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[0004] In the above, Q is the junction c^citance value of a photodiode and 
is the sum of the capacitance values of the wiring from the photodiode to an 
integrating circuit. Q is the capacitance value of the integrating c^)acitance 
5 element in the integrating circuit, k is the Boltzmann constant. T is the 
tenqperature. B is the frequency bandwidth of the amplifier that is included 
ia the integrating circuit. Gm is the mpvA tranastor 's transconductance of the 
amphfier included in the integrating circuit. 

[0005] Of the parameters ^ypearing at tiie ri^t side of the above Equation 

10 (1), tiiose that contribute to the lowoing of thermal noise are B and Gm. 
Though a greater Gm is effective for lowering thermal noise, it increases the 
consumption power of the anq)li£ier When die consumption power of the 
amplifier is high, heat generation becomes problem wiien a large number of 
an^lifiers are integrated. There is thus a limit to making Gm large. Also, 

1 5 thou^ a smaller B is effective for lowering tiiermal noise, it lowers the speed 
of photodetection. It is thus diflScult to accomphsh high speed of 
photodetection and inq)rovement of tihe S/M ratio at the same time. 
[0006] In order to overcome the problem mentioned above, it is an object of 
the present invention to provide a photodetector which can secure both a good 

20 S/N ratio and a high ^)eed 

[0007] This invention's photodetector comprises: (1) (K x M x N) 
photodiodes PDkwi being an integer of no less than 2; k being integers of 
no less than 1 and no morc than K; M being an integ^ of no less than 1; m 
being integers of no less than 1 and no more than M; N being an integer of no 

25 less than 2; and n being integ^ of no less than 1 and no more than N), each 
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generating electric charges of an amount that is in accordance with an incident 
light intensity; (2) (M x N) integrating circuits, one of each being provided in 
correspondence to K photodiodes PEW (k = 1 to K) among the (K x M x >1) 
photodiodes PDiynn and each successively inputting and accumulating the 

5 electric charges generated at the K photodiodes PDk^ (k = 1 to K) and 
outputting a voltage that is in accordance with the amount of the accumulated 
electric charges; and (3) (M x N) filter circuits, one of each being provided in 
correspondence to each of the (M x N) integrating circuits and each reducing 
the thermal noise component contained in the voltage output firom the 

10 corresponding integrating circuit aad outputting the voltage after reduction of 
the thermal noise conqwnent 

[0008] With the photodetector of the present invention, for each value of m 
and eadi value of n, the electric charges tiiat are respectively generated in 
accordance with the incidence of light in K photodiodes PI\nm (k = 1 to K) 

15 are successively input and accumulated in a single integrating circuit and a 
voltage that is in accordance with the amount of tiie accumulated electric 
charges is output fi-om the integrating circuit. The thermal noise conponent 
that is contained in the voltage output firom each integrating circuit is reduced 
by a filter circuit, and the voltage after reduction of the thermal noise 

20 component is output fi-om the filter circuit. Both a good S/N ratio and a high 
speed can thus be secured with this photodetector. 

[0009] This invention's photodetector is preferably fijrther equipped with 
CDS circuits, each being arranged between an integrating circuit and a filter 
circuit, inputting the voltage ou^ut fix>m the integrating circuit, and outputting 
25 a voltage expressing the fluctuation of the input voltage over a fixed time. In 

this case, since the voltage output fi-om each integrating circuit is input into a 
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CDS circuit and the voltage e?q)ressing the fluctuation of the input voltage 
over a fixed time is output fi-om the CDS circuit, the fluctuation of the oflfeet of 
Ihe amplifier of the integrating circuit can be eliminated by the CDS circuit. 
[0010] This invention's photodetector is preferably fiirther equipped with 
5 A/D converters, each iiq)utting the voltage oabpvA. fi-om a filter circuit, 
performing A/D conversion on this voltage, and ou^utting a digital value that 
is in accordance with this voltage. In this case, the voltage output fi*om each 
filter circuit is input into an A/D converter and a digital value that is in 
accordance with this voltage is ou^ut fi-om the A/D converter. 

10 [0011] With this invention's photodetector, the (K x M x N) photodiodes 
PI\nm are preferably arranged in M rows and (K x N) columns either two- 
dimensionally (when M = 2) or one-dimensionally (when M = 1), with each 
photodiode PDk^ being positioned at the position of the m-th row and (n + (k 
- l)N)-th column. In this case, the processes (electric charge accumulation 

15 and filtering, and wiiere necessary, CDS and A/D conversion) concerning the 

photodiodes can be carried out in the order of alignment in each column for 
each row. 

Brief Description of Itie Drawings 

[0012] Fig. 1 is an overs!}! diagram of a photodetector 1 in accordance with an 
20 embodiment. 

[0013] Fig. 2 is a partial diagram of the photodetector 1 in accordance with 
tfie embodiment. 

[0014] FIG 3 is a circuit diagram of photodetector 1 of the embodiment. 
[0015] Fig. 4 is a timing chart for explaining operations of the photodetector 
25 1 in accordance with the embodiment. 

[0016] FIG 5 is a diagram of another circuit example of photodetector 1 of 
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the embodiment. 

Best Modes for Carrying Out the Invention 

[0017] In the following, embodiments of the present invention will be 
e?q)lained in detail with reference to the accompanying drawings. In the 
5 e?q)lanation of the drawings, constituents identical to each otiier will be 
referred to with nmnerals identical to each other without repeating their 
overlying descriptions. 

[0018] FIG 1 is an overall diagram of a photodetector 1 of the embodiment 
FIG 2 is a partial diagram of photodetector 1 of the embodiment. The details 

10 of a photodetection unit 10, shown in FIG 1 are ^own in FIG 2. 

[0019] A photodetector 1, vMch is illustrated in these jSgures, is equipped 
with photodetection unit 10, (M x N) integrating circuits 20i,i to 20mjj, (M x 
N) CDS circuits 30i.i to SOi^, (M x N) fflta- circuits 40i,i to 40mjj, (M x N) 
A/D converters 50i i to SO^^, and a control circuit 60. Photodetection unit 

15 10 has (K X M X N) photodiodes PDi,i.i to PDkmn and (K x M x N) switches 

SWi,i,i to SWkxn- Here, K indicates an integer no less flian 2, M indicates 
an integer no less than 1 , and N indicates an integer no less than 2. Also, in 
r^^rd to k, m, n, vMch shall be used below, k indicates integers no less than 1 
and no more than K, m indicates integers no less than 1 and no more than M, 

20 and n indicates integers no less than 1 and no more than N. In FIG 1 and 
FIG 2, K is set to 2 and M and N are both set to 4. 

[0020] Each photodiode PDiyn^ generates electric charges of an amount that 
is in accordance with an incident Ught intensity and accumulates these electric 
dharges in a junction capacitance portion. These (K x M x N) photodiodes 
25 PDkwi 3re arranged at equal intervals in M rows and (K x N) columns either 
two-dimensionally (when M = 2) or one-dimensionally (when M = 1). Each 
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photodiode is positioned at the position of the m-th row and the (n + (k 
- l)N)-th column. Switches SWic^ are provided in a one-to-one 
correspondence with respect to photodiodes PDkwi ^nd are arranged between 
PDiyn^ and signal lines SLny,. Each set of K photodiodes PDkwi (k = 1 to K) 
5 is connected via the corresponding switches SWk^ to a signal line SLnyi. 
Each signal line SLnyi is connected to an input end of an integrating circuit 
20ny,. The opening/closing of each set of M switches SWk^ (m = 1 to M) is 
controUed together by a control signal output to a control line CLk^ from 
control circuit 60. 

10 [0021] Each of integrating circuits 20nyi is provided in correspondence to K 
photodiodes PDigcrm (k = 1 to K), inputs and accumulates the electric charges 
tiiat are genaated respectively at these K photodiodes PDkwi (k = 1 to K) and 
arrive successively via switches SWk^ and signal line SLnyb and ouQ)uts a 
voltage that is in accordance with the amount of the accumulated electric 

15 charges. Each CDS (correlated double samphng) circuit 30nyi inputs the 
voltage ou^ut from the corresponding integratiag circuit 20iiyi and outputs a 
voltage expressing tiie fluctuation over a fixed time of this voltage. 
[0022] Each filter circuit 40nm mpvAs the voltage output from the 
corresponding CDS circuit SOm^ reduces the thermal noise conqwnent 

20 contained in this voltage, and ou^uts the voltage after reduction of the tiliermal 
noise component. Each filter circuit 40nm is preferably a low-pass filter with 
filter characteristics that can reduce thermal noise components. Each A/D 
converts 50nyi iiq)uts the voltage output from tiie conresponding filter circuit 
40nv,, performs A/D conversion of this voltage, and outputs a digital value that 

25 is in accordance with tiiis voltage (analog value). 

[0023] Control circuit 60 outputs control signals for controlling the 
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opening/closing of the respective (K x M x N) switches SWi.i.i to SWr^n, to 
control lines QUy,. Control circuit 60 also controls the respective operations 
of integrating circuits 20^^, CDS circuits 30^^, and A/D converters 50ny,. 
[0024] FIG 3 is a circuit diagram of photodetector 1 of the present 
5 embodiment For the sake of simplification, just one of each of photodiodes 
PDiyiub switches SWiyiyb integrating circuits 20nyi, CDS circuits 30nm, filter 
circuits 40nyi, and A/D converters 50^^ are shown in the figure. 
[0025] Integrating circuit 20nvii has an anq^lifier A20, an integrating 
capacitance element C20, and a switch SW2o- The input terminal of amplifier 

10 A20 is connected to signal line SLnm. Integrating c^adtance element C20 
and switch SW20 are arranged in parallel between the input and output 
terminals of amphfier A20. The opening/closing of switch SW20 is controlled 
by control unit 60. Whea switch SW20 is closed, integrating c^)acitance 
element C20 is discharged and the voltage output fi^om integrating circuit 20iiy, 

15 is initialized. On the other hand, wdien switch SW20 is ap&a, the electric 
charges arriving via signal line SLrmi are accumulated in the integrating 
c^citance element C20 and a voltage that is in accordance with the amount of 
eledric charges accumulated in this integrating c^acitance element Qo is 
output from integrating circuit 20nvn. 

20 [0026] CDS circuit 30nyi has an an^lifier A30, an integrating cz^acitance 
element C31, a junction c^adtance element Cjz, and a switch SW30. The 
input terminal of amplifier A30 is connected via junction c^dtance elonent 
C32 to the output terminal of amphfier A20 of integrating circuit 20nyi. 
Integrating c^citance element C31 and switch SW30 are arranged in parallel 

25 between the input and output terminals of amplifier A30. The 
opening/closing of switch SW30 is controlled by control unit 60. When 
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switch SW30 is closed, integrating capacitance element C31 is discharged and 
the voltage ou^ut fix)m CDS circuit 30^^ is initiahzed. On the other hand, 
onwards from a time t at wiiich switch SW30 is open, electric charges 
corresponding to the fluctuation of the voltage output from integrating circuit 
lOmfl, are accumulated in integrating c^acitance element C31 and a voltage 
that is in accordance with the amount of electric charges accumulated in this 
integrating capacitance elemwit C31 is output from CDS circuit 30nyi. 
[0027] Filter circuit 40nm has a resistance element R40 and a c^adtance 
element C40. Resistance element R40 is arranged betwe^ the ii^ut end and 
the output ^d of filter circuit 40m^ and the output end thereof is connected via 
c^adtance element C40 to the ground potential. This filter circuit 40iim acts 
as a low-pass filter and in term of filter characteristics, the cutoff fijequency 
thereof is in accordance with the resistance value of resistance element R40 and 
the c^acitance value of c^adtance element C40. 

[0028] The characteristic values of the respective elements in the circuit 
diagram shown in FIG 3 are, for exanqjle, as follows. That is, the sum of the 
junction capacitance value Cd of photodiode PIXm n and the parasitic 
c^dtance value of signal hne SI^ is 22()pF and the resistance value of 
signal line SLm^ is IkQ. The capacitance value Q of integrating capadtance 
element C20 of integrating circuit 20ja^ is 1.25pF, the frequency bandwidth B 
of amplifier A20 of integrating circuit 20nyi is IMHz, and the input transistor's 
transconductance Gm of amplifier A20 is lOmS. The temperature T is 27°C. 
hi this case, the thermal noise Vn generated at amplifier Aqo of integrating 
circuit 20ny, is 1210nVnns. If the cz^acitance value of c^adtance element 
C40 of filter circuit 40nyi is lOOpF and the resistance value of resistance 
element R40 of filter circuit 40nm is 20kQ, the cutoff fiiequency of the filtCT 
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characteristics of jSlter circuit 40ny, will be 0.08MHz and the thermal noise 
component contained in the voltage output from filter circuit 40nm will be 
reduced to 724nVnns- 

[0029] The operations of the photodetector 1 of the present embodiment shall 

5 now be desaibed. The photodetector 1 of the present embodiment operates 
as described below under the control of control unit 60. FIG. 4 is a timing 
chart illustrating the operations of photodetector 1 of the present embodiment. 
With ttiis photodetector 1 , the first row to flie M-th row operate in parallel. 
[0030] In this figure, the opening/closing of switch SWi^i, the 

10 opening'closing of switch SWi^, the opening/closing of switch SWi^, the 
opening'closing of switch SWi^4, the opening/closing of switch SWi^i, the 
opening^closing of switch SW2^, the opaiing/closing of switch SWa^, and 
the opening/closii^ of switch SW2^4 are shown in that ordsr from the top. 
Thereafter, the output voltage of integrating circuit 20n,,i, the output voltage of 

15 integrating circuit 20m;2, the output voltage of integrating circuit 20n,3, 

output voltage of integrating circuit 20in,4, tiie output voltage of filter circuit 
40in,i, the ouQ)ut voltage of filter circuit 40n^2, the output voltage of filter circuit 
40m^, the ou^ut voltage of filto- circuit 40in.4, the output digital value of A/D 
converter 50n,,i, the ou^ut digital value of A/D converter 50m^, the output 

20 digital value of A/D converter 50^, and tiie output digital value of A/D 
convater 5(^4 are shown. 

[0031] Also as shown in this figure, the operations of photodetector 1 are 
divided into the eight periods of Ti,i, Ti^, Ti^, Ti,4, Tj,!, T2^, T23, and T2,4 that 
cycle. The duration T of each of these periods Tiyi is fixed. Switch SWi^i 
25 is closed during period Ti 1, switch SWi^ is closed during period Ti^, switch 
SWi^ is closed during period Ti,3, switch SWi^4 is closed during period Ti,4, 



9 



FP03-0378-0O 



switch SWi^i is closed during period T2,i, switch SW2^ is closed during 
period Ta^, switch SWi^ is closed during period and switch SW2jn.4 is 
closed dming period 12,4. Subsequently, such opening and closing of the 
switches are repeated. 

5 [0032] SwitdiSWi^i is closed during period Ti,i. Also, prior to this period 
Ti,i, switch SW20 of integrating circuit 20in,i closes once and then opens and 
the output voltage of integrating circuit 20n,,i is thereby initiahzed. When 
switch SWi^i closes, the electric charges generated in photodiode PDijm,i and 
accumulated in the junction capacitance portion until then are input via switch 

10 SWi^i and signal hne SLm,! into integrating circuit 20i„,i and become 
accumulated in integrating capacitance element C20 of integrating circuit 20ni,i 
and a voltage that is in accordance with the amount of the accumulated electric 
diarges is ou^ut from integrating circuit 20ro,i. After period Ti,i, the output 
voltage of integrating circuit 20in^i is held until period T13, and when switch 

15 SW20 of integrating circuit 20n,,i closes at period Ti,4, the ou^ut voltage of 

integrating circuit 20i„,i is initialized. 
' [0033] The output voltage ofintegrating circuit 20in,i is input into CDS circuit 
30ii,,i. From this CDS circuit 30^,1 is output a voltage that is in accordance 
with the amount of fluctuation of the output voltage of integrating circuit 20in,i 

20 in the fixed duration from period Tij to Ti^. The ou^ut voltage of CDS 
drcuit 30ni,i is inpvt into filter cfrcuit 40in,i and the thermal noise component is 
reduced. However, due to the filter characteristics of filter circuit 40n,,i, the 
output voltage waveform of filter circuit 40n,^i is dulled in comparison to the 
output voltage waveform of CDS circuit 30ni,i . 

25 [0034] At the point at which the output voltage of filter circuit 40ni,i is stable, 

this voltage is A/D converted by A/D converter SOm^i and a digital value is 
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output from A/D converter 50m,i in period Ti^. The digital value that is 
ou:^ut from A/D converter 50n,,i in pehod T13 is in accordance with the 
amount of electric charges that have moved from the junction capacitance 
portion of photodiode PDi^i to integrating c^citance element C20 of 
5 integrating circuit 20in,i and thus in accordance with the intensity of hght 
incident on photodiode PDi^i in period Ti,i. 

[0035] Switch SWi^i is closed during period T2.1. Prior to this period T2,i, 
switch SW20 of integrating circuit 20n,,i closes once and th^ opens and the 
output voltage of integrating circuit 20in,i is thereby initialized. When switch 

10 SWi^i closes, tiie electric charges generated in photodiode PD^mi and 
accumulated in the junction c^adtance portion until then are input via switch 
SW2^i and signal Une SL,n,i into integrating circuit 20n,,i and are accumulated 
in integrating capacitance element C20 of integrating circuit 20i„,i and a voltage 
that is in accordance with the amount of the accumulated electric charges is 

15 output from integrating circuit 20n,,i. After period T2,i, the output voltage of 
integrating circuit 20n,,i is held until period T23, and when switch SW20 of 
integrating circuit 20in,i closes at period T2.4, the ou^ut voltage of integrating 
circuit 20„,,i is initialized. 

[0036] The output voltage of integrating circuit 20in,i is input into CDS circuit 
20 30in,i. From this CDS circuit 30n,,i is ouQ)ut a voltage that is in accordance 
with the amount of fluctuation of the ou^ut voltage of integrating circuit 20i„,i 
in the fixed duration from period T2.1 to T2^. The output voltage of CDS 
circuit 30n,,i is input into filter circuit 40^1 and tiie thermal noise conqjonent is 
reduced. However, due to the filter characteristics of filter circuit 40in,i, the 
25 output voltage waveform of filter circuit 40n,,i is dulled in comparison to the 
output voltage waveform of CDS circuit 30n,,i. 

11 
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[0037] At the point at which the output voltage of filter circuit 40in,i is stable, 
this voltage is A/D convoted by A/D converter SOm.! and a digital value is 
output from A/D converter 50^,} in period The digital value that is 
output from A/D converter SOm,] in period T23 is in accordance with the 
5 amount of electric charges that have moved from the junction c^adtance 
portion of photodiode PDi^i to iategrating capacitance element C20 of 
integrating circuit 20ni,i and thus in accordance with the intensity of hght 
incident on photodiode PDi^i in period Ty . 

[0038] In the above, the operations of switch SWi^i, switch SW2^i, 
10 integrating circuit lOm,!, CDS circuit 30n,,i, filter circuit 40 and A/D 
converter 50 m,!, that is, the operations in Ae case vsiiere n is 1 was described 
For n = 2 to 4, the same operations are earned out with the timing of the 
operations being shifted. 

[0039] A digital value fliat is in accordance with the intensity of light incident 
15 on photodiode PDi^i is thus output in period a digital value that is in 
accordance with the intensity of hght incident on photodiode PDi^ is ou^ut 
in paiod Ti,4, a digital value that is in accordance with the intensity of hght 
incident on photodiode PDi^ is output in p^od T2.1, a digital value that is in 
accordance with the intensity of Ught incident on photodiode PDi^4 is output 
20 in period Tz;^, a digital value that is in accordance with the intensity of hght 
incident on photodiode PD2^i is output in period T2.3, a digital value that is in 
accordance with the intensity of hght incident on photodiode PD2^ is output 
in period T2,4, a digital value that is in accordance with the intensity of hght 
incident on photodiode PD2;tn,3 is output in the subsequent period Ti,i, and a 
25 digital value that is in accordance with the iatensity of hght incident on 
photodiode FD2fa,4 is output in period Ti^. 

12 
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[0040] As described above, with photodetector 1 of the present embodiment, 
(K X M X N) photodiodes PDiyim are arranged in M rows and (K x N) 
columns in photodetection unit 10, and processes (electric charge 
accumulation, CDS, filtering, and A/D conversion) regarding the (K x N) 
5 photodiodes PPk^ (k=ltoK,n=lto]SI)of each row are carried out 
successively at each time T. Meanwiule, each of tiie electric charge 
accumulation operation in integrating circuit 20nyb the CDS operation in CDS 
circuit 30nm, the filtering operation in filter circuit AOjnp, and the A/D 
conversion operation in A/D converter 50nm is carried out at each time (N x 
10 T). 

[0041] >^^th photodetector 1 of the present embodiment, the thermal noise 
con^nent contained in the voltage output firom integrating circuit lOnm is 
reduced by filter circuit 40im,. Also, thou^ the voltage waveform ou^ut 
fi'om filt^ circuit 40im, is duUed, the operations fi'om the electric charge 

15 accumulation in integrating circuit 20nyi to the A/D conversion in A/D 
converter 50ni^ are carried out at each time (N x T), and the voltage that is 
output fi-om filter circuit 40iim is A/D converted by A/D converter 50nm at the 
point at wiiich it has stabilized. Thus with this photodetector 1 , the S/N ratio 
of photodetection can be improved while maintaining high speed of 

20 photodetection. Also, since the S/N ratio of photodetection can be improved 
without making large the ii^ut transistor's transconductance Gm of anq)lifier 
A20 included in integrating circuit 20ni^, increase of the consumption power of 
saoaphOer A20 is restrained and the problem of heat generation is reduced. 
[0042] Also, since by the provision of CDS circuit 30^^, the ofl&et fluctuation 

25 of amphfier A20 of integrating circuit 20nyi is ehminated by CDS circuit 30nvi, 
the S/N ratio of photodetection is improved fi-om this point as well. Though 
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CDS circuit SOny, also contains amplifier A30, the thermal noise generated at 
this amplifier A30 is minute in conq)arison to the thermal noise g^erated at 
amphfier A20 included in integrating circuit 20nm. 

[0043] Also, since by flie provision of A/D converter 50m^ the 

5 photodetection data obtained by photodetector 1 are ou^ut as digital values, 
storage and image processing of the photodetection data can be carried out 
readily. Also, since the requirement of high-speed processing is relaxed in 
terms of A/D converter SOnyb the inaease of consun^tion power at A/D 
converter 50nm is also restrained. 

10 [0044] Furthermore, since (K x M x N) photodiodes PDiyiyi are arranged in 

M rows and (K X N) columns, each photodiode PDiymi is positioned at the 
position of the m-th row and the (n + (k - l)N)-th column, and the processes 
(electric diarge accumulation, CDS, filtering, and A/D conversion) regarding 
photodiodes PDiyim are carried out in the order of ahgnment in each column 

15 for each row, tiie storage and image processing of the photodetection data 
obtained by the photodetector 1 are fedhtated from this point as well. 
[0045] Though in the above-described embodiment, filter circuit 40iiyi was 
arranged at a stage subsequent CDS circuit 30ni^ the filter circuit may instead 
be arranged between integrating circuit 20ny, and CDS circuit 30m^. Though 

20 the filter circuit that is arranged between integrating circuit 20nm and CDS 
circuit 30nyi may have the same arrangement as filter circuit 40in^ described 
above, it may instead be arranged from just a resistance element R as shown in 
FIG 5. This resistance element R can also act as a low-pass filter. 
Industrial Applicability 

25 [0046] As has been described in detail above, with the photodetector of the 

present invention, for each value of m and each value of n, the electric charges 
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that are respectively generated in accordance with the incidence of light in K 
photodiodes PDk^ 0^ = 1 to K) are successively input and accumulated in a 
single integrating circuit and a voltage that is in accordance with the amount of 
the accumulated electric charges is output from the integrating circuit. The 
thermal component that is contained in the voltage output from each 
integrating circuit is reduced by a filter circuit, and the voltage after reduction 
of the thermal noise component is output from the filter circuit. Both a good 
S/N ratio and a high speed can thus be secured with this photodetector. 
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